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Abstract (en)
Proton-conducting material having a degree of crystallinity of at least 30%, which comprises: i) at least one organic compound having the formula
(I), ����������������R 1 (R 2 ) m (R 3 ) n (I) wherein - R 1 is an optionally fused aromatic, cyclic or polycyclic moiety comprising 1 to 200 carbon
atoms, able to have 3 to 60 substituents; - the substituents R 2 are identical or different and are each a group comprising at least one phosphonic
acid moiety; - the substituents R 3 are identical or different and are each hydrogen, a halogen atom, or a group having 1 to 60 carbon atoms; - m is a
number within the range 3 to 60; - n is a number within the range 0 to 57; - m+n is within the range of 3 to 60; - said compound comprises at least 4,
optionally fused, aromatic moieties, and ii) crystal water.

IPC 8 full level
C07F 9/38 (2006.01); H01M 8/02 (2006.01)

CPC (source: EP)
C07F 9/3843 (2013.01); H01M 4/8652 (2013.01); H01M 8/1016 (2013.01); H01M 4/9008 (2013.01); H01M 2300/0082 (2013.01);
Y02E 60/50 (2013.01)

Citation (applicant)
• WO 02088219 A1 20021107 - CELANESE VENTURES GMBH [DE], et al
• US 4191618 A 19800304 - COKER THOMAS G [US], et al
• US 4212714 A 19800715 - BALKO EDWARD N [US], et al
• US 4333805 A 19820608 - DAVIDSON CRAIG R, et al
• K. D. KREUER ET AL., CHEM. REV., vol. 104, 2004, pages 4637
• K. D. KREUER, CHEM. MATER., vol. 8, 1996, pages 610
• M. A. HICKNER ET AL., CHEM. REV., vol. 104, 2004, pages 4587 - 4612
• K. HINOKUMA; M. ATA, CHEM PHYS. LETT., vol. 341, 2001, pages 442
• Y. M. LI; K. HINOKUMA, SOLID STATE LONICS, vol. 150, 2002, pages 309
• M. YAMADA; I. HONMA, CHEM. PHYS. LETT., vol. 402, 2005, pages 324
• S. M. HAILE ET AL., FARADAY DISCUSS., vol. 134, 2007, pages 17
• D. BOYSEN ET AL., SCIENCE, vol. 303, 2004, pages 68
• J. C. J. BART, ACTA CRYST., vol. B24, 1968, pages 1277 - 1287
• M. D. WATSON; A. FECHTENKOTTER; K. MÜLLEN, CHEM. REV., vol. 101, 2001, pages 1267 - 1300
• K. KOBAYASHI ET AL., ANGEW. CHEM. INT. ED., vol. 38, 1999, pages 3483 - 3485
• K. KOBAYASHI ET AL., TETRAHEDRON LETT., vol. 41, 2000, pages 89 - 93
• K. KOBAYASHI ET AL., J. AM. CHEM. SOC., vol. 125, 2003, pages 3035 - 3045
• K. E. MALY ET AL., J. AM. CHEM. SOC., vol. 129, 2007, pages 4306 - 4322
• M. SCHUSTER ET AL., FUEL CELLS, vol. 5, 2005, pages 355 - 365
• H. STEININGER ET AL., PHYS. CHEM. CHEM. PHYS., vol. 9, 2007, pages 1764 - 1773
• S. J. PADDISON; K. D. KREUER; J. MAIER, PHYS. CHEM. CHEM. PHYS., vol. 8, 2006, pages 4530 - 4542
• J. R. MACDONALD: "Impedance. Spectroscopy, Emphasizing Solid Materials and Systems", 1987, JOHN WILEY AND SONS
• KREMER F.; SCHONHALS A.; LUCK W.: "Broadband Dielectric Spectroscopy", 2002, SPRINGER-VERLAG
• J. MARCH: "Advanced organic chemistry", 1985, WILEY, article "aromaticity"
• J. R. MACDONALD: "Impedance Spectroscopy, Emphasizing Solid Materials and Systems", 1987, JOHN WILEY AND SONS
• "Organikum", 1988, VEB DEUTSCHER VERLAG
• J. MARCH: "Advanced Organic Chemistry", 1985, JOHN WILEY & SONS
• HOUBEN-WEYL: "Science of Synthesis", vol. 31B, 2007, THIEME, article "Methods of Molecular Transformation", pages: 1939 - 1962
• FENG, X. ET AL., ORG. LETT., vol. 8, 2006, pages 1145 - 1148
• J. BECKMANN; R. RÜTTINGER; T. SCHWICH, CRYSTAL GROWTH & DESIGN, vol. 8, no. 9, 2008, pages 3271 - 3276
• M. V. VASYLYEV; D. ASTRUC; R. NEUMANN, ADV. SYNTH. CATAL., vol. 347, 2005, pages 39 - 44
• L. GREENSPAN, J. RES. NATL. BUR. STAND., A PHYS. CHEM., vol. 81A, 1976, pages 89 - 96
• R. BULL, ANGEW. CHEM., vol. 49, 1936, pages 145 - 158
• S. HARA; S. TAKANO; M. MIYAYAMA, J. PHYS. CHEM. B, vol. 108, 2004, pages 5634 - 5639
• A. KALTBEITZEL ET AL., SOLID STATE LONICS, vol. 178, 2007, pages 469 - 474
• K. D. KREUER, J. MEMBR. SCI., vol. 185, 2001, pages 29 - 39
• K. D. KREUER ET AL., CHEM. REV., vol. 104, 2004, pages 4637 - 4678
• T. UMA; M. NOGAMI, ANAL. CHEM., vol. 80, 2008, pages 506 - 508
• X. FENG ET AL., ANGEW. CHEM. INT. ED., vol. 47, 2008, pages 1703 - 1706

Citation (search report)
• [X] WO 2005052032 A1 20050609 - RHODIA CONS SPEC LTD [GB], et al
• [DXA] MAXYM V. VASYLYEV, DIDIER ASTRUC, RONNY NEUMANN: "Dendritic Phosphonates and the in situ Assembly of

Polyperoxophosphotungstates: Synthesis and Catalytic Epoxidation of Alkenes with Hydrogen Peroxide", ADVANCED SYNTHESIS & CATALYSIS,
vol. 347, no. 1, 2005, pages 39 - 44, XP002550076

• [X] FABRICE ODOBEL, ERROL BLART, MARIE LAGRÉE, MONIQUE VILLIERAS, HAMADA BOUJTITA, NABIL EL MURR, S. CARAMORI, C. A.
BIGNOZZI: "Porphyrin dyes for TiO2 sensitization", J. MATER. CHEM., vol. 3, 2003, pages 502 - 510, XP002550077

• [X] LEJEUNE N. ET AL.: "Synthesis, Crystal Structure and Thermal Properties of Phosphorylated Cyclotriphosphazenes", EUROPEAN JOURNAL OF
INORGANIC CHEMISTRY, vol. 2008, no. 1, 8 November 2007 (2007-11-08), pages 138 - 143, XP002550078

https://worldwide.espacenet.com/patent/search?q=pn%3DEP2264040A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP09007533&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C07F0009380000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01M0008020000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C07F9/3843
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M4/8652
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M8/1016
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M4/9008
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M2300/0082
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y02E60/50


• [X] BRENDA LONG, KIRILL NIKITIN, AND DONALD FITZMAURICE: "Self-Assembly of a Tripodal Pseudorotaxane on the Surface of a Titanium
Dioxide Nanoparticle", JOURNAL OF THE AMERICAN CHEMICAL SOCIETY, vol. 125, no. 15, 2003, pages 5152 - 5160, XP002550079

• [X] BRENDA LONG, KIRILL NIKITIN, AND DONALD FITZMAURICE: "Assembly of an Electronically Switchable Rotaxane on the Surface of a
Titanium Dioxide Nanoparticle", JOURNAL OF THE AMERICAN CHEMICAL SOCIETY, vol. 125, no. 50, 2003, pages 15490 - 15498, XP002550080

• [XA] NAPOLI, MASSIMO DE; NARDIS, SARA; PAOLESSE, ROBERTO; VICENTE, M. GRACA H.; LAUCERI, ROSARIA; PURELLO, ROBERTO:
"Hierarchical Porphyrin Self -Assembly in Aqueous Solution", JOURNAL OF THE AMERICAN CHEMICAL SOCIETY, vol. 126, no. 19, 2004, pages
5934 - 5935, XP002550081

• [X] MAERKL, GOTTFRIED; GSCHWENDNER, KARL; ROETZER, INGRID; KREITMEIER, PETER, HELVETICA CHIMICA ACTA, vol. 87, no. 4,
2004, pages 825 - 844, XP002550082

• [X] THOMAS E. CLARK, MOHAMED MAKHA, ALEXANDRE N. SOBOLEV, DIAN SU, HENRY ROHRS, MICHAEL L. GROSS, JERRY L.
ATWOOD AND COLIN L. RASTON: "Self-organised nano-arrays of p-phosphonic acid functionalised higher order calixarenes", NEW JOURNAL OF
CHEMISTRY, vol. 32, 2008, pages 1478 - 1483, XP002550083

• [X] FLORENT PERRET, KINGA SUWINSKA, BERNARD BERTINO GHERA, HÉLÈNE PARROT-LOPEZ AND ANTHONY W. COLEMAN: "Synthesis,
solid state structures and interfacial properties of new para-phosphonato-O-alkoxy-calix[8]arene derivatives", NEW JOURNAL OF CHEMISTRY, vol.
31, 2007, pages 893 - 900, XP002550084

• [A] ITOH T. ET AL.: "Anhydrous proton-conducting electrolyte membranes based on hyperbranched polymer with phosphonic acid groups for high
temperature fuel cells", JOURNAL OF POWER SOURCES, vol. 178, 2008, pages 627 - 633, XP022509802

• [A] WITT D ET AL: "Calix[4]arene Phosphonates - Recognition of Amino Alcohols in Water", HETEROATOM CHEMISTRY, VCH PUBLISHERS,
DERFIELD BEACH, FL, US, vol. 15, no. 2, 23 March 2004 (2004-03-23), pages 155 - 161, XP008060328, ISSN: 1042-7163

• [DA] JENS BECKMANN, ROMAN RÜTTINGER AND TORSTEN SCHWICH: "1,3,5-Benzene-tri-p-phenylphosphonic Acid. A New Building Block in
Supramolecular Chemistry", CRYSTAL GROWTH & DESIGN, vol. 8, no. 9, 2008, pages 3271 - 3276, XP002550282

Cited by
WO2015028041A1

Designated contracting state (EPC)
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL PT RO SE SI SK TR

Designated extension state (EPC)
AL BA RS

DOCDB simple family (publication)
EP 2264040 A1 20101222; WO 2010139476 A1 20101209

DOCDB simple family (application)
EP 09007533 A 20090605; EP 2010003375 W 20100604


